Abnormality of maternal-to-embryonic transition contributes to MEHP-induced mouse 2-cell block.
Mono (2-ethylhexyl) phthalate (MEHP), an environmental contaminant, is known to cause many serious diseases, especially in reproductive system. However, little is known about the effect of MEHP on preimplantation embryo development. In this study, we found that the development of mouse 2-cell embryo was blocked by 10(-3) M MEHP. A significant increase in the level of reactive oxygen species (ROS) was observed in arrested 2-cell embryo following 10(-3) M MEHP treatment for 24 h. However, antioxidants, catalase (CAT), and superoxide dismutase (SOD), reduced intracellular ROS and protected MEHP-exposed embryos from death but failed to return the arrested embryos. Further experiments demonstrated that the level of apoptosis was not altered in live arrested 2-cell embryo and increased in dead arrested 2-cell embryo after MEHP treatment, which implied that ROS and apoptosis were not related with 2-cell block. During analysis of the indicators of embryonic genome activation (EGA) initiation (Hsc70, MuERV-L, Hsp70.1, eIF-1A, and Zscan4) and maternal-effect genes (OCT4 and SOX2), we found that MEHP treatment could significantly decline Hsc70, MuERV-L mRNA level and SOX2 protein level, and markedly enhance Hsp70.1, eIF-1A, Zscan4 mRNA level, and OCT4 protein level at 2-cell to 4-cell stage. Supplementation of CAT and SOD did not reverse the expression tendency of EGA related genes. Collectively, this study demonstrates for the first time that MEHP-induced 2-cell block is mediated by the failure of EGA onset and maternal-effect genes, not oxidative stress and apoptosis.